Indian economy's inflation index often reflects double digit tendencies due to supply side shortages caused by droughts, rise in the prices of crude oil in the international markets etc. These factors may be responsible for non-linear behaviour of inflation index. Against this backdrop, an attempt is made in this study to capture non-linear mean reversion of prices of 47 agricultural commodities of India. The study employs powerful non-linear unit root test so as to generate robust findings to infer valid policy implications. The results of the study indicate the presence of unit root with drift process for Food Grains, Cereals, Pulses, Fruits, Vegetables, Primary Articles, Ragi and Rice. And for rest of the commodities, it is observed that there is evidence of mean reversion and therefore, the impact would be only temporary in nature. Thus, the empirical inferences enable the policy makers to design appropriate short term and long term polices related to the prices of agricultural commodities.
Introduction
It is well known fact that country's economic growth is closely associated with prevailing price level. Irrespective of the country's status whether developed or developing or emerging economy, the policy makers concern is how to maintain price stability or how to achieve a desirable price level in the economy in general and agricultural commodity prices in particular. Thus, achieving a desirable range of inflation, which ensures efficient financial administration is a major challenge for the policy makers. Indian economy's inflation index often re-
Methodology
Prior to empirical estimation, all the data have been seasonally adjusted through X-12 census method. For the purpose of the empirical estimation study, employs both the parametric and non-parametric tests to examine non-linear mean reversion of the prices of agricultural commodities under consideration together with testing of i.i.d. property, which is jointly refereed as random walk hypothesis.
Random Walk Hypothesis
To test random walk hypothesis, the study considers Rahman and Saadi's [2] suggestion that the random walk hypothesis requires non-stationarity and serially uncorrelated increments. Thus random walk hypothesis is met in a series when it is non-stationarity and has serially uncorrelated increments. This necessitated testing of independent and identically distributed (i.i.d.) agricultural commodity prices. Therefore, the study employed test developed by Brock, Dechert, and Scheinkman [3] (henceforth BDS) and modified by Brock, Dechert, Scheinkman, and LeBaron [4] to test the i.i.d. characteristics of the agricultural commodity prices.
The BDS test is a nonparametric test with the null hypothesis that the series in question are i.i.d. against an unspecified alternative. The test is based on the concept of correlation integral, a measure of spatial correlation in n -dimensional space originally developed by Grassberger and Procaccia [5] .
The specification of the model is:
( ) 
Parametric Tests
The study employed Kapetanios, Shin, and Snell [6] non-linear unit root test which is the extended version of the DF and ADF unit root tests by allowing for nonlinear adjustment. This test is more appropriate because conventional univariate unit root tests such as the ADF test have comparatively low power to reject a false null hypothesis of unit roots (see for example, Campbell and Perron [7] ; Lothian and Taylor [8] [9]) in the presence of breaks and non-linearity, and are sensitive to the choice of lag length (see for example, Cuddington and Liang [10] ). KSS [6] proposed test is based on the following Exponential Smooth Transition Autoregressive (ESTAR) specification: 
To deal with this issue, KSS [6] reparameterize (1) by computing a first-order Taylor series approximation to specification (1) to obtain the auxiliary regression expressed by Equation (2): 
Assuming a more general case where the errors in (2) are serially correlated, regression (2) is extended to 
with the p augmentations, which are used to correct for serially correlated errors. The null hypothesis of nonstationarity to be tested with either Equation (2) or Equation (3) is H 0 : 0 δ = against the alternative of H 1 : 0 δ < . KSS [6] show that the t-statistic for 0 In this paper, the t NL statistics using regression (3) are estimated for de-meaned and de-trended data series and refer to them as t NL1 and t NL2 , respectively. To utilize KSS [6] test the following steps are followed: 1) Regress each series on a constant or on both a constant and a time trend, respectively, 2) Save the residual obtained by regressing each series in step 1.
3) Estimate equation (3) using saved residuals in step 2. 4) Choose the appropriate lag length for step 3 to avoid problem of serial correlation.
Further, to select the lag length ( ) k , in order to avoid serial correlation, in this study the "t-sig" approach 2 proposed by Hall [11] is adopted. This involves starting with a predetermined upper bound k . If the last included lag is significant, k is chosen. However, if k is insignificant 3 , it is reduced by one lag until the last lag becomes significant. If no lags are significant k is set equal to zero.
Non-Parametric Tests
If some of the series in the data is not following normal distribution, non-parametric non linear unit root test need to be employed so as to capture non-linearity in mean reversion of prices series. For this purpose Breitung's [12] nonparametric unit root test is employed. The test is based on the following specification: 
Data Analysis and Findings
Initially the study is carried out to test whether prices of the agriculture commodities follow the normal distribution by using a battery of normality tests that includes Doornik-Hansen, Shapiro-Wilk, Lilliefors and JarqueBera test. The results (reported in Table 1 ) from all these tests of normality show that all price series of agricultural commodities have non-normal distribution. These findings indicate that all price series of agricultural commodities are non-linearly distributed.
The i.i.d property and the unit root hypothesis need to confirm to prove or disprove the random walk hypothesis. The i.i.d property is tested through the BDS test statistic. Results of BDS test statistic are also presented in Table 1 . Results obtained from the BDS test statistic show that all price series of agricultural commodities have the i.i.d property.
Additionally, given the possibility that price series of agricultural commodities may indicate non-linearity, one need to detect it. To detect the nonlinear nature in the data series a battery of tests have been utilized. Employed nonlinearity tests include, White and Teraesvirta tests of neglected nonlinearities and Keenan and Tsay Table 2 , which show the significant evidence of non-linearity for all commodities except Banana, Barley, Betelnut/Arecanut, Cabbage, Cardamom, Cashew Nut, Chillies (Dry), Coffee, Fish-Marine, Fruits, Fruits and Vegetables, Jowar, Masur, Pulses, Tea, Urad, and Wheat.
As the prices of some agriculture commodities such as Banana, Barley, Betelnut/Arecanut, Cabbage, Cardamom, Cashew Nut, Chillies (Dry), Coffee, Fish-Marine, Fruits, Fruits and Vegetables, Jowar, Masur, Pulses, Tea, Urad, and Wheat did not indicate significant evidence of nonlinearity, the study proceeded with two approaches namely linear and nonlinear unit root test. However, results of linear unit root tests-(such as ADF and PP) are presented only for those commodities which have not exhibited the nonlinear nature. Further, to have robust results from the linear unit root test analysis, wild-boots rapped approach is used and p-values with 10,000 replication are generated which are presented in Table 3 . And to consider the non-linear nature of the price series of agricultural commodities, non-linear test of unit root test has been employed. Further, the robustness is tested through utilising a test which has stationarity as the null hypothesis and results of non-linear unit root, and linear Notes: P-value less than 0.1, and 0.05 shows the rejection of the null hypothesis at 10% and 5% level of significance, respectively. Source: Author's calculation.
and non-linear stationarity tests are presented in Table 3 .
To test the null hypothesis of unit root two non-linear unit root tests are employed-KSS [6] and Breitung's nonparametric [12] and robustness of results obtained from the unit root analysis is tested through two nonlinear stationarity test proposed by Bierens and Guo [13] . All the tests are carried out with constant and trend model. Results from the KSS [6] test show that the null hypothesis of unit root is not rejected for Food Grains (Cereals + Pulses), Fruits, Vegetables, Primary Articles, Ragi and Rice even at 10% level of significance.
Bierens and Guo [13] test is employed so as to check the robustness of estimated results. The test assumes that series are zero-mean stationary process against the alternative that they are unit root with drift process. Breitung's [12] test assumes that series is a unit root with drift process in the null and it is a trend stationary process in the alternative hypothesis. The Breitung's [12] test rejects the null hypothesis of unit root against the alternative of trend stationary process for Banana, Brinjal, Cabbage, Garlic, Onion, Papaya, Potato, Sweet Potato, and Vegetables. However, Bierens and Guo [13] tests at 10% level of significance rejects the null hypothesis of zero-mean stationary process against the alternative hypothesis of unit root with drift process for Arhar, Bajra 
Conclusion
Given the importance of inflation, in general and agricultural commodity prices in particular, this study attempted to find out the agricultural commodities whose prices have tendency to revert to mean (and specifically whose prices follow a random walk). In doing so, the study employed a battery of non-linear unit root tests and stationarity test. The study concludes that Food Grains (Cereals + Pulses), Fruits & Vegetables, Primary Articles, Ragi and Rice follow the unit root with drift process (at 10% level of significance) and rest of prices series of agricultural commodities exhibited the mean reversion behaviour. Though, there is evidence of unit root hypothesis supported by some more commodities but for those there is no robust evidence. This is because results change with the approach used to test the mean reversion behaviour of the price series of agricultural commodities. Therefore, it can be concluded that for the commodities exhibiting the unit root behaviour (such as, Food Grains (Cereals + Pulses), Fruits & Vegetables, Primary Articles, Ragi and Rice), policy decisions related to the fixing of maximum prices or ceiling pricing methods would give fruitful results. For rest of the commodities exhibiting the mean reversion behaviour any policy shock would have only temporary effect. Thus, the empirical results enable the policy makers to design their short term and long term policies related to the prices of agricultural commodities.
